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ABSTRACT 
Taxonomy is the science of discovering, classifying and categorizing organisms into groups. Names are given to species 
when they are recognized for ecology, potential hazards or just for human culture and admiration. However, current 
problems such as the high diversity of species, the hundreds of publications in which species are described and the lack of 
a single authoritative world register routine for the definition of the taxa cause frequent confusion in the taxonomy 
identification. In this paper, we propose a method to automatically extract, integrate and represent species taxonomy 
information from the main relevant biodiversity catalogues for its comparison and studio. Consequently, the time for 
information analysis is reduced and taxonomic nomenclature errors are avoided, which are essential for some biology 
areas of knowledge. 
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INTRODUCTION 
Today, the survival of wildlife is threatened with mass extinction due to loss of habitat, climate change, the introduction of 
non-native species and overhunting. The science of taxonomy, consisting of the discovering, naming and classification of 
species, is an essential task to mitigate the effects.  
Detailed information of species can be queried through multiple databases [1-2]. Usually, when a scientist needs to know 
the taxonomy and related data about specie, it's necessary to query different databases. This work present a service to 
assist re-searchers searching the taxonomy, accepted name and synonyms of a specie, extracting information from 
biological catalogues related to life science. 
The rest of this paper is structured as follows: Section 2 relates a brief description of the LifeWatch e-infrastructure. In 
Section 3 and 4 the last taxonomy efforts and biodiversity catalogues are described. The design and implementation of the 
use case are presented in Section 5 and the last section contains the conclusions drawn. 
LIFEWATCH IN A NUTSHELL 
LifeWatch [3] is a European research e-infrastructure (ESFRI) for biodiversity sci-ence and ecosystems research (now 
entering its construction phase) that involves scientists and engineers from across the European Union. It includes a range 
of new services and tools to help the researchers communicate, share data, analyze results, create models, manage 
projects and organize training.  
In order to provide researchers a common point to access and share the data, the LifeWatch infrastructure includes a set 
of virtual labs. A virtual lab is an interoperable computing environment that allows a researcher both to update the 
database and to use analytical tools to extract specific information from the data. Furthermore, it also permits the 
collaboration with other researchers distributed across countries, time zones and disciplines. 
TAXONOMIC WORK 
Today, there is no automatic registration system or online inventory of all accepted species names. Consequently, animal 
and plant species can be named in any print publication and no mandatory register of names exists. There are no set rules 
governing the definition of taxa, but the naming and publication of new taxa is governed by sets of rules. Choosing the 
correct name is governed by international codes, the International Code of Zoological Nomenclature, the International 
Code of Nomenclature for algae, fungi, and plants and the International Code of Nomenclature of Bacteria.  
In this context, many initiatives have been developed to facilitate the access of the taxonomy data offering visualization 
and analysis techniques.   
USE CASE 
In this section, a service for taxonomy data retrieval integrated into the LifeWatch e-infrastructure is presented. This tool 
facilitates the exploration of taxonomy, accepted name and synonyms of species using the information from biodiversity 
catalogues. 
Design 
The presented service is integrated in the LifeWatch architecture covering aspects related to data integration and data 
wrappers, as shown in Figure 1. The application permits the query of specie information in four megascience platforms: 
Catalogue of Life, GBIF (data portal), Encyclopedia of Life and WoRMS. All of them provide web services to access the 
data through external requests. To make responses of the cata-logues interoperable (which have different structure), a 
metadata standard for biodi-versity data called Darwin Core v.2 is used. This standard, primarily based on taxa, include a 
glossary of terms to provide the information exchange about biological diversity. The number of the concepts in Darwin 
Core is limited, but enough to repre-sent the information that the service needs to manage. 
The application shows a user-friendly interface integrated in the LifeWatch website to enable a common point to access to 
this and other services of the infrastructure. 
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Figure 1: LifeWatch architecture in layers. 
Prototype 
For the implementation of the service we used a set of tools provided by the Pentaho Business Intelligence solution. First, 
the Pentaho Data Integration tool enables extraction, transformation and loading (ETL) capabilities to do the request of 
each web service, parser the response and locate the information. Then, the integration of the requests of all catalogues in 
single file is carried out following the schema defined by the standard Darwin Core in XML format. The result of executing 
the designed transformation is a XML file with the fields of the standard and the values of each database. After data 
extraction, the XML output file is dynamically associated with a report previously created with Pentaho Report Designer. 
The result is a report in HTML to be integrated in the web application.   
From an implementation point of view, the interaction with the Pentaho Data Integration tool is done by the Pentaho Data 
Integration API, and the interaction with the Pentaho Reporting tool is done by the Pentaho Reporting Engine SDK. The 
process to integrate and show the result is as follows: the user introduces the required specie name and the application 
starts the data integration process looking for the details about the specie in all the catalogues. The generated XML with 
the data is passed as input to fill the report that is showed as final result in the user-friendly interface. The web application 
is built as a portlet to be integrated into the LifeWatch website based on Liferay which gives a single sign-on access to the 
application and other LifeWatch services. 
 
 
Figure 2: Schema of the service for species accepted name and synonyms. 
CONCLUSION 
In this paper we have presented a service for species identification integrated into the LifeWatch infrastructure. This 
service helps scientists to analyze and compare the taxonomy, accepted name and synonyms of species. First, the data is 
extracted from the main species catalogues available in the Internet. Then, the Darwin Core standard and some tools for 
data integration, exchange and representation are used.  Finally, a user-friendly interface has been implemented to 
facilitate the visualization of the data. 
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